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? Unconventional reservoirs
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Qatar/Emirates, §tragraphic Names [iranian §tratigraphic Nomenclature
Used in the Salman previous/drilled wells now in use
T | %
= S Group | Formation/Member Group Formation/Member
I—- ﬁ
= - '‘Bakhtiyari
a T
s Fars %2 hghajar
- = U= n Mishan
o o Gachsaran
= =2
b =] Asmari Asmari
= = Dammam Jahrum
§ _Rus Sachun
= Umm Er Raduhoma Pabdeh
5 T o Sharghi Gurp
a == Halul llam
= << & Laffan = Laffan
N Khatiyah -
2 =] 2 % Ahmadi = (n Sarvak
E = £ G Mauddud @
H Mahr Umr Kazhdumi
= Shuaiba Dariyan
5 - g o Zubair
2 z = Upper Buwaib = Gadvan
= s ¢ [Lower Buwaib (BL1,2,3)] 2
= ERIES w Fahliyan
Sulaiy Y
» Hith Hith
@ Upper Arab (U1-UI8)
= Lower Arab (L1.L2)
o = Darb =
7} Fr Diyab @
E :E'- — Upper Araej = Surmeh
= = Uwainat
- = Lower Aragj
= lzharu
=i = _Neyriz Meyriz
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7] Khalil s
% al E g Dashtak
= Sudair W 5
(TT} =
-1 1 Kangan
E K huff £ a Upper Dalan
= © = Mar Mem.
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o Pre Khuff = Faraghan
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AGE IEruupI

FORMATIONM EM BER LITHOLOGY REM ARKS
E MISHAN Mainly Anhydrite, Marl and Gypsum
[
5 = GACHSARAN Equiv. Mainly Limestone, Gypsum
E ASMARI Limestone
[
F JAHRUM ainly Limestone and Shale
SACHUN Equiv. i Anhydrite
PABDEH Equiv. Mainly Dolomite and Limaslone
GURPI imestone and Mar
& [ ILAM Maostly Limestone and Shale
i LAFFAN dDolomite and some layers of Shale
2] S f KHATIYAH i Mainly Dolomite and Limestone, including Bitumen
§ ] § AHMADI ainly Argillacecus Limestone and Dolomite
Q z MAUDDUD Mainly Limestone
I5 @ | KAZHDUMI Mainly Claystone/Shale, Siltstone in lower parts
s DARIYAN imestone, Argillaceous in places
GADVAN imestone, Argillaceous in places.
FAHLIYAN imestone, including traces of Chert
5 [wis Mainly Anhydrite
% UPPER ARAB Mostly Dolomite, some layers of Anhydrite.
bt LOWERARAE == FE===== Maostly CDolomile Annydnle, some layers of Anhyadrte
5] ; = DARB e Mainly Limestone including traces of Chert
E DIYAB imestone and Dolomite
£ [UPPER ARAEJ imestone
¥ ['UWAINAT Mostly Limestone and some minor layers of Dolomite
LOWER ARAEJ ainly Limestone, Argillaceous in upper par.
IZHARA Limestone, Layers of Shale at the Base
NEYRIZ imestone, Beds of Shales and Marls
GULAILAH Mosity Limestone,thin beds of Anhydrite & Dolomite
< KHALIL Mainly Dolomite, Some Claystone at the base
5 SUDAIR nhydrite and Dolomite, Argillaceous Limestone.
I | UPPER SUDAIR ayers of Claystone/Shale, Argillaceous Limestone
g MASSIVE ANHYDRITE Mainly Anhydrite

KAZERUN GROUP

LOWER SUDAIR

Anhydrite including Dolomite and Claystone/Shale.

AGHAR SHALES

eddish brown Shale and Claystone

UPPER KANGAN

Dolomite and some interbeded layers of Shale

MIDDLE KANGAN

Liméstans and Dalomita, thin layars af Anhydrita.

KAHGAFJ

LOWER KANGAN

Mainly Limestone, Dolomite in upper parts.

DEHRAM GROUP

UPPER DALAN

Limestone and Dolomite with few beds of Anhydrite

DALAN

NAR MEMBER

Annydrite with thin layers of Dolomite and Limestone
in lower parts.

LOWER DALAN

Limestone and Dolomite with few beds of Shale

FARAGHAN

-------- Sandstone and Shale

(Tehran Energy Consultants, 2004) lulw ;lase wlisans Jlg F-) IS
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* Coal-bed methanes
> Tight sand gas
6 Recovery factor
’ Technological plays
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*2 Nuclear magnetic resonance spectroscopy
3 Magnetic Resonance Imaging
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Abstract

Dashtak formation, deposited in Lower to Middle Triassic, is a cap rock for Kangan and Dalan
gas reservoirs in Persian Gulf. This formation is a sequence of carbonates, anhydrite and shale.
As this formation has not been important as a hydrocarbon reservoir, hence no petrophysical
evaluation is carried out there yet. However some recent drilling data confirm presence of gas in
some parts of this formation. Considering the point that Dashtak is a cap rock and features some
shale layers, gas could be related to these shales. The purpose of this study is to evaluate Dashtak

formation for determining its gas potential and shale layers as a probable shale gas.

In this study, well log data of a new drilled well 2SK-1 is used to assess key parameters involved
in gas potential of Dashtak formation. Thus several rock models were used for probabilistic
analysis of different geological layers to estimate porosity, gas-filled and water-filled porosities
and shale volume. The results show that calcareous layers in upper part of Dashtak formation
equivalent to Arabic Gulailah member of approximately 270 meters which is mainly from
limestone being substituted alternatively by anhydrite and dolomite, is a gas zone. Log
interpretation of Gulailah member suggests that total porosity, gas-filled and water-filled
porosities and shale volume is averagely measured as 6, 1, 5 and 10 percent, respectively. Some
shale layers were detected in upper part Sudair member having illite as the dominant clay
mineral. Presence of calcite causes the third shale layer of Sudair member of 35 meters thick to
be a high porosity zone. This high porosity might be an indicator of organic richness. So total
organic carbon (TOC) determined in this layer using Alog-R method showing TOC amounts

exceed 2% in the richest parts.

Aghar shale located in bottom of Dashtak formation separates it from Kangan formation.
Organic richness is investigated in this layer too. The results suggest that roughly 5 meters of
Aghar shale have TOCs more than 2% which leads to conclusion that Dashtak shaly parts could

be the source rock for itself.

Key words: Shale gas, Dashtak formation, TOC, petrophysical evaluation, Deterministic and
probabilistic approaches.
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